Depression among adolescents is rising in all regions of the world[@ref1]. Community and school sample studies from different parts of the world of adolescents have shown that depression is the most common psychiatric disorder among adolescents[@ref2]. A meta-analysis estimated the prevalence of major depressive disorder among adolescents aged 13-18 yr to be 5.6 per cent[@ref3]. One prospective longitudinal study of community-based sample from Chandigarh, north India, reported an annual incidence rate of depression to be 1.61/1000 children aged 10-17 yr[@ref4].

Depression has a complex, multifactorial causal structure. Many risk and protective factors have been reported in the literature. Besides gender and genetics, the important factors associated with depression in adolescents include low level of parental warmth, high levels of maternal hostility and escalating adolescent-parent conflict; in addition, perceived rejection by peers, parents and teachers predict increase in depressive symptoms in children and adolescents[@ref5][@ref6]. Depression and severe suicidal ideation are also linked to being bullied or to acting as bullies[@ref7]. Lifestyle is another important issue, as factors indicative of adoption of non-traditional lifestyle are associated with an increase in prevalence of depression[@ref8].

Several studies from India have evaluated the risk factors for depression among adolescents[@ref9][@ref10][@ref11], but still there is a need to understand the various risk factors associated with depression among adolescents. The present study was done to ascertain the prevalence of depressive disorders among schoolgoing adolescents (13-18 yr) in Chandigarh in north India and explore the factors associated with depression.

Material & Methods {#sec1-2}
==================

This cross-sectional study was conducted in the city of Chandigarh, which has a population of 1,054,686 as per census 2011[@ref12]. Adolescents constitute 20-22 per cent of the total population. Chandigarh has 71 (39 government and 32 private) senior secondary schools[@ref13]. This study was conducted from July 2012 to October 2013. All participants were included after obtaining written informed consent/assent. Written permission was obtained from the Director of Public Institutions and District Education Officer (DEO), Chandigarh, to conduct the study in various government run schools. For private schools, permission was obtained from principals. The study protocol was approved by the ethics committee of the Institute. Those who were found to have depression were advised to seek treatment.

To be included in the study, the participants were required to be in the age group of 13-18 years, studying in the class 9^th^ to 12^th^ in one of the senior secondary schools of Chandigarh. The sample size was estimated based on the prevalence data from the existing literature[@ref14]. Accordingly, the sample size required was 492. In addition, a non-response of 10 per cent was considered; hence, a total of 542 schoolgoing adolescents were included in the study.

Multistage sampling was done. In the first stage, schools were chosen. In the second stage, students were chosen from each section of classes from 9^th^ to 12^th^. In the first stage, all the government schools (n=39) and private schools (n=32) were numbered separately, and four random numbers were chosen from each group of schools. After this, lists of students from 9^th^ to 12^th^ were obtained and the students were numbered consecutively in each class as per their roll numbers. As per the study design, at least 15 students were included from each class from each school. This number was equally divided on the basis of number of sections in each class in a particular school. For example, if a class had five sections in a school then three students were chosen from each section. Students were chosen by selecting random roll numbers from each section of a class. It was observed that during data collection, less number of students were present in class 9^th^ as compared to class 10^th^, especially in government schools. Sampling scheme from government and private schools is shown in [Figure](#F1){ref-type="fig"}.

![Sampling scheme of schoolgoing adolescents in Chandigarh.](IJMR-146-205-g001){#F1}

*Data collection instruments*: Two questionnaires were used in this study:

[Patient Health Questionnaire (PHQ-9)]{.ul}: A validated pretested modified patient health questionnaire (PHQ-9)[@ref15] was used to screen the participants for depression. It is a modified, self-administered version of PRIME-MD, diagnostic instrument for common mental disorders[@ref15]. PHQ-9 is the depression module which scores each of nine Diagnostic and Statistical Manual of Mental Disorders, 4^th^ Edition (DSM-IV) criteria[@ref16] from '0' (not at all) to '3' (nearly every day). It has been validated for use in primary care and adolescents[@ref15]. It is not only a screening tool but also can be used to estimate severity of depression. The available Hindi version was used[@ref17]. According to PHQ-9, major depressive disorder is diagnosed if five or more of the nine depressive symptoms are present at least for 'more than half the days' in the past two weeks, and one of the symptoms is depressed mood or anhedonia. One of the nine criteria (thoughts that you would be better off dead or of hurting yourself in some way) counts if present at all, regardless of duration. Other depressive disorder is diagnosed if two, three or four depressive symptoms are present at least 'more than half the days' in the past two weeks, and one of the symptoms is depressed mood or anhedonia. In terms of severity, those with score of 0-4 are categorized as having no or minimal depression, score of 5-9, 10-14, 15-19 and 20-27 indicate mild, moderate, moderately severe and severe depression, respectively[@ref15].

[Questionnaire on factors associated with depression]{.ul}: The information on the risk and protective factors for depression was obtained using a structured pretested questionnaire. This risk and protective factors questionnaire was specifically designed for this study, based on the literature review[@ref5][@ref6][@ref7][@ref18][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27][@ref28][@ref29][@ref30]. Opinion of the experts was obtained to increase its face validity and repeatability was tested by confirming test-retest hypothesis. This questionnaire had 84 items which included questions regarding socio-demographic profile, home and school environment, career-related issues, illness in family, lifestyle, substance abuse in father and its consequence, study, academic and career-related issues, peer-related issues including bullying, support from friends and internet use. Both, PHQ-9 and the risk factor questionnaire were self-administered.

*Data analysis*: Data were analyzed using Statistical Package of Social Sciences (SPSS) version 14 (SPSS Inc., Chicago, USA). Categorical data were evaluated in terms of frequency and percentage and the continuous data were analyzed in terms of mean and standard deviation. Those with and without depression were compared using Chi-square test for identifying the factors associated with depression. Multivariate analysis was done and odd ratios calculated for significant independent variables.

Results {#sec1-3}
=======

A total of 542 children were studied. Of these, 257 (47.4%) were studying in government and 285 (52.5%) in private schools. Maximum number of students were in class 10^th^ followed by class 11^th^ and 12^th^. Adolescent males outnumbered females. Majority of the participants were from urban area. In terms of body mass index (BMI), 203 (48.7%) participants had BMI in the normal range, 185 (44%) were underweight and 29 (6.9%) were overweight ([Table I](#T1){ref-type="table"}).

###### 

Background profile of adolescents who participated in the study

![](IJMR-146-205-g002)

In terms of parental profile significantly higher proportions of parents (both father and mother) of children from private schools were educated beyond matric ([Table II](#T2){ref-type="table"}). However, in terms of profession of father, there was no significant difference between the children from government and private schools.

###### 

Socio-demographic profile of parents of adolescents who participated in the study
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*Prevalence of depressive disorders*: As shown in [Table III](#T3){ref-type="table"}, the prevalence of major depressive disorder was found to be 7.6 per cent and that of other depressive disorders was 32.5 per cent. Sixty per cent children had no depression. On the basis of severity scale, 29.7 per cent had mild depression, 15.5 per cent had moderate depression, 3.7 per cent had moderately severe depression and 1.1 per cent had severe depression. There was no significant difference in the prevalence of depression between adolescents studying in class 10^th^ and 12^th^.

###### 

Prevalence and severity of depression as per modified Patient Health Questionnaire-9 (PHQ-9) among adolescents
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*Factors associated with depression*: For assessing the associated factors, the study sample was divided into two groups, *i.e*., those with depression and those without depression. The two groups were compared for the socio-demographic variables, type of school, class and the factors included in the associated factor questionnaire. As shown in [Table IV](#T4){ref-type="table"}, the prevalence of depression was significantly more in those attending the government schools, those in class X^th^, from rural background, those sharing living room with siblings, who were beaten up by family members and those who were scolded by family members. In addition, significantly higher prevalence of depression was seen among those, whose mothers approved their career choice, father consuming alcohol, higher frequency of alcohol intake in father, presence of financial constraints and altercations in family due to intake of alcohol in father, smoking in father, higher frequency of smoking in father and altercations/financial constraints due to smoking of father, lack of supportive environment in school, spending lesser number of hours in studying per day and also per week, lack of satisfaction of self with academic performance, lack of participations in cultural activities in school, spending less time on the social sites and having a girlfriend/boyfriend. Other factors such as age group and gender, having a separate living room, use of substance by self, level of play activity in the school, support and motivation by parents and teachers, attitude of parents towards future of children, parental satisfaction with academic performance, approval of career choice by father, use of any other substance by a family member, working status of the mother, motivation by teachers, number of supportive teachers, bullying at school, peer pressure, use of internet, duration of internet use, use of social sites and involvement in sexual activity with a partner did not emerge as associated factors for depression.

###### 

Prevalence of depression as per various demographic characteristics
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It was observed that significantly (*P* =0.001) more number of adolescents with major depressive disorders had suicidal ideation (85.4%) in the past two weeks as compared to those labelled with other depressive disorders (40.9%) and no depression (7.1%).

*Predictors of depression: Binary logistic regression analysis*: Based on the findings of bivariate analysis, the risk factors found to be significantly associated with the presence of depression were entered into binary logistic regression analysis with depression as a dependent variable and all other variables entered as independent variables. Significant associated factors with depression among adolescents after applying logistic regression were being in class X^th^ \[adjusted odds ratio (OR)=5.311\] and lack of self-satisfaction with own academic performance (adjusted OR=5.1) ([Table V](#T5){ref-type="table"}).

###### 

Binary logistic regression analysis to evaluate the risk factors for depression
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Discussion {#sec1-4}
==========

This study included 542 participants with male preponderance and those from urban area forming larger proportion of the study sample. Lesser representation of students from rural area (12.6% overall) can be explained by proportion of rural population of Chandigarh, which is 2.75 per cent as per 2011 census[@ref11].

Results of this study showed that 40 per cent of the schoolgoing adolescents suffered from depressive disorders, with 7.6 per cent children having major depressive disorders and 32.5 per cent having other depressive disorders. Other such types of studies conducted in the past have shown mixed results. Many studies from different parts of the India have evaluated the prevalence of depression among adolescents using different screening instruments such as centre for epidemiological studies-depression scale[@ref9], Beck Depression Inventory[@ref11][@ref18][@ref19][@ref20][@ref21] in sample sizes varying from 64 to 1120 students of different classes. These studies have reported that the prevalence rates of depression vary from 18.4 to 65.6 per cent. Studies from different parts of the world also suggest that the prevalence rates of depression among adolescents vary from 18.4 to 79.2 per cent, depending on the study population and method of ascertainment of the diagnosis[@ref22][@ref23][@ref24]. The difference in prevalence can be attributed to use of different diagnostic criteria (DSM III, IV), different definitions of depression such as clinical diagnosis or depressive symptoms, use of different assessment measures *e.g*. self-report, structured interviews or use of heterogeneous samples such as community versus clinical settings. The prevalence rate of 40 per cent observed in the present study suggests that depression is an important psychological morbidity among the adolescents. The present study showed several risk factors for depression among adolescents. Most of these findings are in consonance with some of the previous studies from India and other countries[@ref24][@ref25][@ref26][@ref27].

The proportion of students with depression was more in government schools compared to private schools in this study. This difference can be explained by the socio-economic difference between the students of two types of schools. Socio-economic factors including education of father, income of father and education of mother were found to be significantly different among the students of government and private schools. These factors possibly influence the higher prevalence of depression among those from government schools. Besides these, various school-related factors such as lack of supportive environment in the school could also possibly play a role in higher prevalence of depression among those attending the government schools. Higher prevalence of depression among students of 10^th^ and 12^th^ class may be due to stress related to performance in final board examinations and preparation for competitive examinations. The present study showed that depression was more prevalent among students from rural area. This finding was similar to a previous study conducted in China, among college students[@ref28]. The positive association between rural background and depression may be due to the fact that students from rural areas are more likely to have had poor family environments and considered as having a lower social status[@ref28].

Beating and scolding by parents or other family members were found to be significantly associated with depression as also shown earlier[@ref29]. Other familial factors which were significantly associated with depression in the present study were alcohol use and smoking by fathers. Further, it was seen that there was dose-dependent relationship of depression with these, with higher frequency of alcohol use and smoking associated with higher risk of depression. This finding of the present study was also supported by the existing literature which suggested positive association of depression with the use of alcohol and substance abuse by father[@ref27].

School environment and career-related issues are two important domains, which can be major stressors if not handled well. In terms of school-related factors, the present study showed that supportive environment in the school acted as a protective factor for depression. Rather than following punishment model, the schools should have environment, which should be conducive for the students to open up about their problems. In addition, the schools should provide counselling services to students requiring help. Further, findings of the present study suggested that participation in cultural activities at school acted as a protective factor for depression.

Personal education-related factors were also found to be associated with depression. Findings of the present study suggest that students who were more regular in their studies (both in terms of number of days per week and number of hours spent per day on studies) were less depressed. Possibly regularity in studies led to less of stress of studies and examinations. Accordingly, there is a need on the part of the parents, teachers and clinicians to encourage regular studies. Another personal factor which was associated with depression was lack of self-satisfaction with the academic performance. This finding suggests the competitive nature of some of the student, who despite performing well in their studies may not be satisfied with their achievement and accordingly may experience low self-esteem, which possibly predisposes to development of depression.

Spending more time on social sites was found to be associated with less of depression. Possible reasons for these could be changing social structure according to which in the contemporary society, most of the students do not prefer to interact and play with each other on regular basis and in fact judge their friend circle on the basis of interaction on the social networking sites. This suggests that there is a need to study this variable further in detail to understand the relationship with depression in adolescents. Having a boyfriend/girlfriend was also associated with depression among schoolgoing adolescents. A previous study also suggested the same[@ref26].

In contrast to some of the earlier studies[@ref6][@ref7][@ref18][@ref19][@ref22][@ref23][@ref25][@ref26][@ref27][@ref30] which have reported substance abuse by self, level of play activity in the school, support and motivation by parents and teachers, attitude of parents toward future of children, parental satisfaction with academic performance, approval of career choice by father, use of any other substance by a family member, working status of the mother, motivation by teachers, number of supportive teachers, bullying at school, peer pressure, use of internet, duration of internet use, use of social sites and involvement in sexual activity with a partner to be risk factors for depression among adolescents; in the present study, these variables did not emerge as risk factors for depression. Factors such as gender, BMI, type of school and age group were not observed to be associated with depression in our study. Thus, there is a further need to evaluate the role of these factors in depression among adolescents.

In multivariate analysis, only studying in class X and lack of satisfaction with academic performance emerged as the most important predictor of depression. This finding suggested that students should be provided adequate feedback about their performance to avoid lot of personal distress arising out of undue expectations from self.

The limitation of the study was that confirmation of the diagnosis by psychiatrist was not done due to feasibility issues. However, studies have shown that there is concordance in the diagnosis made on the basis of screening instruments and clinical assessment by psychiatrist[@ref17][@ref32]. School dropout adolescents were excluded from this study; hence, findings of the present study cannot be generalized to them. As this was a cross-sectional study, hence temporality could not be ascertained for associated factors of depression.

In conclusion, this study provided information regarding the magnitude of the problem of depression and many modifiable risk factors for depression among schoolgoing adolescents. There needs to be multisectoral response to this public health problem[@ref3][@ref33]. There is a need to convey the parents that maltreatment of adolescents by parents or family members, alcohol use and smoking in father might be the factors for depression among adolescents and emphasis should be laid on sharing of problems of adolescents with parents by making the home environment more conducive. For teachers and parents, it is important to evaluate the faculty perceptions of students related to their own undue expectations from their academic performance. Further, there is a need to emphasize regularity in studies for the students to prevent depression. School counsellors may be involved in screening adolescents with depressive disorders and appropriate referral. Community workers may be involved in identifying the depressive disorders among out of school adolescents so that they can get the treatment at the earliest[@ref34].
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